**************** 



* i&$z 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 1528-14 (1974) : Methods of Sampling and Physical Tests 
for Refractory Materials, Part XIV: Determination of Sieve 
Analysis [MTD 15: Refractories] 




Jawaharlal Nehru 
"Step Out From the Old to the New" 



?&&IiII}g&*±2te 



^llll^V!^^> 



\\\«KTv 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



?TR V^ T^TT <sMHI | 3ft ^ft ^FT\ ^ff W *T^?TT )f 
Bhartrhari — Nitisatakam 
Knowledge is such a treasure which cannot be stolen" 




• 



• 



• 




BLANK PAGE 



^ *g», 





PROTECTED BY COPYRIGHT 



f IS i 1528 (Part XIV) - 1974 

(Reaffirmed 2002) 

Indian Standard 

METHODS OF SAMPLING AND PHYSICAL 
TESTS FOR REFRACTORY MATERIALS 

PART XIV DETERMINATION OF SIEVE ANALYSIS 

(First Revision) 



Second Reprint SEPTEMBER 1991 



UDC 666.76:621.928.2 



© Copyright 1974 

BUREAU OF INDIAN STANDARDS 

•* -4 MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

Gr2 December 1974 



IS : 1528 (Part XIV) - 1974 

Indian Standard 

METHODS OF SAMPLING AND PHYSICAL 
TESTS FOR REFRACTORY MATERIALS 

PART XIV DETERMINATION OF SIEVE ANALYSIS 

(First Revision) 

Refractories Sectional Committee, SMDG 18 

Chairman 

ShriJ. C. Banbrjee 

107 C.I.T. Road, Bdeghata 

Calcutta 700010 

Members Representing 

Cdr S. P. Agarwala Ministry of Defence [DG1/DPI(N)] 

Shri S. C. Paul (Alternate) 
Shri B. V. Apparao Hindustan Steel Ltd (Bhilai Steel Plant), Bhilai 

Shri S. K. Mukherjee (Alternate) 
Shri R. V. Baindoor The Associated Cement Companies Ltd, Bombay 

Shri J. V. Jbsm (Alternate 1) 

Shri H, V. Kale (Alternate II) 
Shri K. K. Bandopadhyay Indian Iron & Steel Co Ltd, Burnpur 

Shri D. N. Banerjee (Alternate) 
Shri N. K. Bhambhane Indian Engineering Association, Calcutta 

Shri B. N. Bhaskar The Ishwar Industries Ltd, New Delhi 

Shri R. N. Bhaskar (Alternate) 
Shri D. K. Chatterjee M. N. Dastur & Co (Private) Ltd, Calcutta 

Shri R. C. Nandy (Alternate) 
Shri B. K. P. Chibbar BokarojSteel Ltd, Bokaro 

Shri M. H. Dalmia Orissa Cement Ltd, Rajgangpur 

ShriJ. D. Panda (Alternate) 
Shri C. C. Das National Test House, Calcutta 

Deputy Director (Met I), RDSO, Ministry of Railways 

LUCKNOW 

Assistant Director (MS), 
RDSO, Lucknow (Alternate) 
Shri Achyut A. Ganpule The Parshuram Pottery Works Co Ltd, Morvi 

Shri V. H. Agashe (Alternate) 
Dr S. S. Ghose Belpahar Refractories Ltd, Belpahar 

Dr A. K. Bose (AlUrnale) 
Shri R. K. Govjndachar India Fire Bricks & Insulation Co Ltd, Marar 

(Bihar) 
Shri S. K. B»was (Alternate) 

(Continued on page 2) 



O Copyright 1974 

.* 4 BUREAU OF INDIAN STANDARDS 

This publication is protected under the Indian Copyright Act (XIV of 1957) and 

reproduction fin whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 1528 (Part XIV) -1974 

(Continued from page I) 

Members Representing 

ShrI A. K. Guha Directorate General of Supplies & Disposals 

(Inspection Wing), New Delhi 
Shri B. B. Banerjee {Alternate) 
Shri A. V. Hinoorani Hindustan Steel Ltd (Alloy Steel Plant), Durgapur 

Shri I. B. Banerjee {Alternate) 
Shri S, K. Jhunjhunwala Orissa Industries Ltd, Rourkela 

Shri M. M. Saho (Alternate) 
Shri S. R. Khanna Directorate General of Technical Development, 

New Delhi 
Shri K. N. Marwaha Burn & Go Ltd, Calcutta 

Shri S. K. Sinha (Alternate) 
Dr H. K. Mitra In personal capacity (PlSflB, Keyatola Lane, 

Calcutta 700029) 
Shri D. Y. Moohe Directorate General of Ordnance Factories (Minis- 

try of Defence), Calcutta 
Shri K. N. Mukherjee The Behar Firebricks & Potteries Ltd, Dhanbad 

Shri S. N. Banerjee (Alternate) 
Shri H. P. S. Murthy National Metallurgical Laboratory (CSIR), 

Jamshedpur 
Shri J. R. K. Murthy Harry Refractory & Ceramic Works Pvt Ltd, 

Calcutta 
Shri A. Basu (Alternate) 
Dr D. N. Nandi Central Glass & Ceramic Research Institute 

(CSIR), Calcutta 
Shri N. B. Chatterjee (Alternate) 
Shri P. S. Narayana The Engineering fit Mineral Industrial Research 

Laboratory, Bangalore 
Dr T. V. Prasad Engineers India Ltd, New Delhi 

Shri B. Rama Chandran Metallurgical and Engineering Consultants (India) 

Led, Ranchi 
Shri T. B. Singh (Alternate) 
Dr B. Rao The Tata Iron & Steel Co Ltd, Jamshedpur 

Shri B. N. Ghosh (Alternate) 
Shri O. P. Sandhir Hindustan Steel Ltd (Durgapur Steel Plant), 

Durgapur 
Shri S. K. Chatterjee (Alternate) 
Shri E. S. Sastry Bhupal Mining Works, Bhilwara 

Shri K. N. Mathur (Alternate) 
Shri R. S. Satyarthi Indian Refractory Makers Association, Calcutta 

Shri A. Sen Bird & Co Private Ltd, Calcutta 

Shri P. N. Mohanty (Alternate) 
Shri P. S. Sundaram Hindustan Steel Ltd (Rourkela Steel Plant), 

Rourkela 
Shri P. Mukhopauhyaya (Alternate) 
Dr A. Vasudrv All India Glass Manufacturers' Federation, 

New Delhi 
Shri Rameshchand (Alternate) 
Shri C. R. Rama Rao, Director General, ISI (Ex-offkio Member) 

Director (Struc & Met) 

oetretaey 
: Shri VrjAY Kumar 

' 4, Assistant Director (Metals), ISI 

(Co ntinu e d on page 7) 



IS : 1528 (Part XIV) - 1974 

Indian Standard 

METHODS OF SAMPLING AND PHYSICAL 
TESTS FOR REFRACTORY MATERIALS 

PART XIV DETERMINATION OF SIEVE ANALYSIS 

(First Revision) 

0. FOREWORD 

0.1 This Indian Standard (Part XIV) (First Revision) was adopted by the 
Indian Standards Institution on 10 July 1974, after the draft finalized by the 
Refractories Sectional Committee had been approved b/ the Structural 
and Metals Division Council. 

0.2 Methods of sampling and physical tests for refractory materials were 
originally covered in IS : 485-1953 'Methods of sampling and testing of 
refractory materials {tentative)* . This Indian Standard was first published 
in 1962 on methods of sampling and physical testing of refractory materials. 
As a result of experience gained during these years, certain modifications have 
been made in the methods of sampling, methods of physical test and the 
method for the determination of the warpage in refractory materials. The 
Sectional Committee while issuing this revision felt it desirable to issue the 
standard in separate parts. 

Other parts of this standard published so far, cover the following : 

Part I Determination of pyrometric cone equivalent (PCE) or soften- 

ing point 

Part II Determination of refractoriness under load 

Part III Determination of spalling resistance 

Part IV Determination of cold crushing strength 

Part V Determination of modulus of rupture 

Part VI Determination of permanent change after reheating 

Part VII Methods of sampling and criteria for conformity 

Part VIII Determination of apparent porosity 

Part IX Determination of true specific gravity and true density 

Part X Determination of size of refractory bricks 

Part XI Determination of warpage 

Part'JClJ Determination of bulk density 

Part XIII .Determination of resistance to the disintegrating effect of 
. carbon monoxide 
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0.3 In reporting the result of a test or analysis made in accordance with this 
standard, if the final value, observed or calculated, is to be rounded off, it shall 
be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard (Part XIV) prescribes the method of test for determination 
of sieve analysis. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in IS : 404I-I967f 
shall apply. 

3. SIEVE ANALYSIS 

3.0 Object of Test — This test covers both wet and dry sieve analysis of 
refractory materials. 

3.0.1 Wet Sieve Analysis — As water promotes the slaking of clays and 
helps to separate fine particles and wash them from the larger grains, wet 
sieve analysis provides more reliable information than the dry method on 
materials to which water is added and in which slaking would occur in normal 
industrial use. This method is, therefore, recommended for use with such 
materials. 

3*0.2 Dry Sieve Analysis — The dry method is not as effective as the wet 
method in determining the amount of material present in the smaller particle 
sizes. It is recommended for any non-plastic material, namely: 

a) clays, only when the slaking action of water is undesirable; 

b) when the clay is to be used in such a way that the size of the ulti- 
mate particles is of secondary importance; and 

c) when the material is in the form of coarsely ground grog and calcined . 

3.0,3 Water Content — A method for determining the water content of air- 
dried samples as received is also included so that the sieve analysis can be 
calculated on the dry basis. 

).l Water Content 

3.1.1 Wet Type Air-Setting Refractory Mortars — Sample the material imme- 
diately after opening the original container and after carefully mixing the 
contents. Weigh approximately 50 g of the test samples. To facilitate 
handling the test sample, it is recommended that it should be placed on a 
tared piece of waxed paper or tared aluminium weighing dish. Determine 



•Riles for rounding off numerical values (revised). 
fGlossaty of terms relating to refractory materials. 
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the exact mass of the test sample to the nearest 01 g both before and after 
drying For 24 hours at 105 to UO^C. Calculate the percentage of water on 
the as-received basis to the nearest 01 percent. 

3.1.2 Materials Other Than Wet Type Air-Setting Refractory Mortars (such as 
Ground Fireclays, Fireclay Mortars , Dry-Type Air-Setting Mortars, Plastic Refrac- 
tories and Similar Materials) — If the material is shipped in the wet condition, 
take care to see that no loss of water occurs before the test sample is taken. 
Weigh approximately 250 g of the test sample. Determine the exact mass 
of the test sample t the nearest 01 g both before and after drying for 3 hours 
at 1C5 to 1 10°C. Calculate the percentage of water on the as-received basis 
to the nearest 01 percent. 

3.2 Wet Sieve Analysis 

3.2.1 Dry Materials -<— If the material is received in the dry condition, take 
the test sample (see Note 1) out of the dried and weighed material prepared in 
accordance with 3.2.2. 

3.2.2 Wet Materials — Test materials prepared with water (plastic re- 
fractories), wet type high temperature bonding mortars, etc, shall be tested 
as received. Take two test samples immediately after opening the original 
container, and in the case of mortars, after carefully mixing the contents. 
Use one sample for obtaining the water content in accordance with 3.1.1 
and 3.1.2 depending upon the type of material. Use the other sample 
(j^Note 1), weighing approximately 250 g, for the sieve analysis. Weigh the 
sample to the nearest 1 g and then transfer it to a one-litre container 
(see 3.2.3). Wash the utensils used during weighing (to which a small part of 
the sample may adhere) by means of a small jet of water from a 5-mm hose 
in such a manner as to ensure a quantitative transfer of the weighed sample 
to the container. 

3.2.3 Procedure — Place the test sample in a container of about one litre 
capacity, to which add sufficient water to form a slurry. Allow slaking to 
proceed for one hour after which add a further quantity of water if necessary. 
Then transfer the test sample without loss to the finest sieve to be used in 
the analysis, and then wash by means of a small jet of water from a 5-rrim 
rubber hose until the water passing through the sieve contains only traces of 
the sample. Exercise care in the washing operation to prevent loss by splash- 
ing. If necessary, break up lumpy material by gentle rubbing or pressing 
against the sieves. Then dry the washed residue in the sieve to constant 
mass at 105 to 1 10°C. This usually requires about 2 hours. If desired, use 
a preliminary drying period at a lower temperature. Then transfer the 
dried residue to the top or coarsest sieve of the series to be used, complete 
the sieving and weighing operations in accordance with 3.3.1 and 3.3.2. 

3.2.4 Calculation and Report — Calculate the wet sieve analysis for the test 
sample on the dry mass and report the results to the nearest 01 percent of the 
material retained on each sieve (see Note 2). Report the percentage passing 
the finest 'sieve as the difference between 100 percent and the sum of the 
percentages retained on the various sieves. 
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3.3 Dry Sieve Analysis 

3.3.1 Machine Sieving — ^ When doing the sieving by machine, arrange the 
sieve in the order of size with the coarsest sieve at the top of the nest. Take 
the sample for sieving {see Note 1) out of the dried and weighed material 
prepared in accordance with 3.1.2. Transfer it to the top sieve of the nest, 
and then subject it to the mechanical sieving operation until iess than 01 g 
of the material passes through each sieve after 1 minute of sieving by hand, 
as described under 3.3.2. The machine sieving operation usually requires 
about 15 minutes. Then carefully separate the sieves and determine the 
amount of material retained on each sieve by weighing to the nearest 01 g. 

3.3.2 Hand Sieving — Take the sample for sieving (see Note 1) out of the 
dried and weighed material prepared in accordance with 3.1.2. Garry out 
the sieving operation using one sieve at a time beginning with the coarsest 
sieve and from then on using successively finer sieve sizes. Alternatively 
tap and rotate the sieve, with pan and cover attached while holding it in 
a slightly inclined position so that the tesi sample is well distributed over the 
sieve. Continue the operation until less than 01 g of the material passes 
through each sieve in one minute of continuous sieving. Determine the 
amount of material retained on each sieve by weighing to the nearest 1 g. 

3.3.3 Calculation and Report — Calculate tlie dry sieve analysis for the test 
sample, on the dry mass, and report the results to the nearest 01 percent of 
the material retained on each sieve (see Note 2). Report dust loss as material 
passing the finest sieve. 

Mote 1 — Change the size of the test sample, if necessary, by reason of the nature of 
the material. For example, some clays, when ground to exceedingly fine particle size, 
tend to pack or cake on the sieves, in which case use a 100 g sample. In the case of 
plastic refractories, or coarsely ground mixes, increase the size of the sample to 500 g in 
mass. 

Note 2 — As an alternative, report the results of sieve analysis on the cumulative 
basis, either as the total percentage retained on or passing each sievt. 

4. SAMPLING AND CRITERIA FOR CONFORMITY 

4.1 The procedure for sampling and the criteria for conformity shall be as 
laid down in IS : 1528 (Part VII) -1974*. 
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* Methods, of sampling and physical tests for refractory materials: Part VII Method* of 
sampling and criteria for conformity (first revision). 
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